In the deepening of the financial crisis, enterprises are trying to implement an effective anti-crisis policy. The financial system as a source of accumulation of modern crisis phenomena, which are spreading further to all spheres of the economy, generally require the formation of new instruments to ensure their financial and economic security. The constant increase in the riskiness of economic activity may entail a significant decrease in the level of financial stability and solvency of the enterprise, and in the future lead to bankruptcy, and requires each business entity to create a perfect system of financial and economic security.
Introduction
One of the tools for successfully forecasting and managing the level of financial security of an enterprise is the diagnosis of its financial condition.
Given the high degree of uncertainty that is an integral companion of any economic system at the stage of development of market relations, the high speed of financial transactions, the complexity of the conditions for the functioning of business entities, there is a need to adapt, improve, and develop the foundations for diagnosing the financial security of machine building enterprises. In the teaching and methodological literature, the concept of "financial diagnosis" is generally identified with financial analysis or considered as its component or species.
With the help of diagnostics it becomes possible in the channel of development of this particular direction not only to track the state of the object at each time interval, but also to identify its state in order to control it. It is worthwhile to clarify that diagnostics do not replace the control function -analysis, but essentially complements it.
In the economic theory and law theory, various concepts of security have been developed, in particular, in the management of economic systems. It should be noted that the category of economic security is treated differently in the scientific literature [2] [3] [4] . Thus, in the opinion of [4] , "... under the economic security of the system, it is necessary to understand the set of properties of Original Research Article: full paper (2018) , «EUREKA: Social and Humanities» Number 1 the state of its production subsystem, which provides the possibility of achieving the goal by the whole system." [3] believes that "... economic security is a system to protect the vital interests of the state. Objects of protection at the same time can act: the economy of the country as a whole, certain regions, spheres and sectors of the economy, legal entities and individuals. According to [2] "... economic security is a state of the economic system that allows it to develop dynamically, effectively and solve social problems, and in which the state has the ability to produce and enforce an independent economic policy." After analyzing the given definitions, let's provide our own interpretation of this indicator. So, the financial and economic security of the enterprise is constant maintenance at the enterprise increase of a level of financial and economic indicators, effective management of the finance by creation of necessary preconditions of protection of the enterprise from external and internal threats.
Analysis of approaches to diagnosing the level of financial security of the enterprise shows that this problem has not yet been sufficiently investigated. Thus, there are no sufficiently substantiated criteria for the level of financial security, the formation of which can be carried out after the development of a typology of possible states of the enterprise's security on the basis of the classification of financial security factors of the enterprise.
Aim of research
Assessment of the financial security of machine-building enterprises in the Zaporizhzhia region using the integrated-rating method.
Materials and methods of research
In the process of research, the following methods are used to achieve the goal: analysis, comparison, calculation, theoretical generalization.
The information and statistical base of the research is the scientific achievements of Ukrainian scientists on this subject, the official data of the annual reports of the research enterprises for 2012-2016.
Results of research
Ensuring financial security involves the allocation, analysis and assessment of existing threats for each of the functional components and the development on their basis of a system of measures that prevent and counteract the emergence of crisis phenomena in the enterprise.
The main requirements for the model of financial security are: -it should reflect the general features of financial security; -be adequate and should produce results that are close to real; -to enable the use of the model for making managerial decisions; -to provide the possibility of comparing several enterprises.
In addition, the model should be implemented in a certain, preferably available software product, and when changing the input data, it must correctly generate a response to the assigned tasks.
However, the presence of a large number of initial indicators complicates the procedure for analyzing financial security, makes it cumbersome, reduces its informativeness and negatively affects the importance of weighting factors. To solve this problem, it is suggested to use the sequential convolution procedure, in which the initial indicators are first grouped into four groups according to a certain characteristic. For each group, a generalized indicator is defined that contains a number of calculated baseline indicators.
Adequate mathematical models for the management of financial security require a comprehensive consideration of uncertainties associated with the features of the functioning of enterprises in modern market conditions:
-target conditions (availability of qualitatively defined decision-making goals, psychologigcal aspects of human acceptance of the proposed solutions); -simulated objects and subject areas (conflict nature, availability of expert information, describes the object, restrictions on resources);
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There are a significant number of methods in which various analytical formulas are used to calculate the valuation of individual properties and to comprehensively assess the level of financial security.
One of the most convenient ways to construct a generalized response is the Harrington desirability function. The construction of this function is based on the idea of converting the natural values of private responses into a dimensionless scale of desirability or advantages. The desirability scale refers to psychophysical scales, the purpose of which is establishment of a correspondence between physical and psychological parameters. By physical parameters are understood various responses characterizing the functioning of the investigated object.
The choice of indicators is due to the fact that all indicators in the complex should determine the financial security of the enterprise. Factors of the financial security of the company are ordered on the basis of an expert method (the employees of the economic department of the enterprises studied were sent questionnaires for the expert assessment to determine the main indicators of the financial security of enterprises, then taking into account these questionnaires, and a group of financial safety factors was formed). As a result, the following indicators of the financial security factors of the enterprise were selected: liquidity; financial sustainability; profitability; business activity.
Financial security of the enterprise (Y) can be estimated on the basis of values of generalized groups of indicators (factors) ( Table 1) :
where X i -the corresponding i-th group of exponents. Table 1 Groups of indicators (factors) of financial security of the enterprise
Groups of indicators Indicators
Indicators of financial sustainability X 1
Coefficient of stability of economic growth X 11
Concentration factor of borrowed capital X 12
Coefficient of financial stability X 13
Coefficient of financial stability (financing) X 14
The coefficient of financial independence (autonomy) X 15
Coefficient of maneuverability of equity capital X 16
Indicators of solvency and liquidity Х 2
Absolute liquidity ratio
Coefficient of quick liquidity X 22
Total liquidity ratio X 23
Indicators of receivables X 3
Ratio of own capital turnover X 31
Asset turnover ratio X 32
Accounts receivable turnover ratio X 33
Indicators of profitability and solvency X 4
Profitability of capital (assets) by net profit X 41
Profitability of equity capital X 42
Profitability of production assets X 43
Profitability of sales on net profit X 44
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The integrated value of each of these groups of indicators can be calculated by the following factors:
where N -the number of generalized groups (N=4); M -the number of indicators in a group. The presented set of indicators is one of the possible variants and can be formed by the expert individually for each individual enterprise taking into account its specificity.
The enterprises of the Zaporizhzhia region will determine the values of performance indicators, which in the future we use to build the model.
After the values of the parameters characterizing certain aspects of the financial state of the investigated enterprise have been obtained, they must be reduced to a dimensionless form. The normalized value of the i-th indicator is calculated by the formula:
In the future, let's determine the importance of groups and individual indicators, for which let's use the Fishburn rule [9] , which reflects the fact that nothing is known about the significance level of indicators except their importance relative to each other.
Let's determine the significance of each indicator in accordance with the strategy of the enterprise or the main objectives of its activities, assigning the corresponding ratings to the indicators. Let's put in correspondence to each exponent Xj the level of its significance ri for analysis. To assess this level, it is necessary to arrange all the indicators in descending order of significance in such way that the rule is fulfilled:
.
If the system of indicators is ranked in order of decreasing importance, then the importance of the i-th index will be determined in accordance with the Fishburn rule:
where r i -the significance of the corresponding factor, N -the total number of factors, i -the place in the rank of a separate indicator. Then the estimate (9) corresponds to the maximum entropy of the available information uncertainty about the object of research, that is, it allows to make better estimates in a bad information situation.
In accordance with this, let's obtain the following results (Table 2 ). In this case, let's assume that all the indicators in the groups are equivalent to each other, that is, the weight coefficients for them will be the same:
Calculations of the weight coefficients of groups and individual indicators are given in Table 2 .
In the future, let's calculate the group generalizing exponents of the i-th group in the non-universal form (G i ) by the formula:
where ω i -weight coefficients.
Original Research
Article: full paper (2018), «EUREKA: Social and Humanities» Number 1
Economics, econometrics and finance
The group summary indicators are calculated in Table 3 . Profitability of production assets 0,025 
The assessment of financial security is one of the most difficult problems, because it is necessary to take into account a large number of input parameters X, output parameters Y and the function of their transformation Z: X→Y. In such situation, it is expedient to solve similar problems by converting a complex function into a series of simple, consistently identify certain parameters in the functions of higher levels.
Assessment of the financial security of the enterprise is implementation of a number of functions. First, to assess the financial security of an enterprise, it is necessary to determine certain criteria for classifying an enterprise to a specific level of financial security. Secondly, the need to take into account the set of parameters that are the basis for calculating the estimated parameters.
The peculiarity of such mathematical model is that it takes into account: -a set of initial input parameters, which is determined by means of the corresponding rerporting of the enterprise; -a set of estimated financial condition parameters; -the function of converting the initial parameters into valuation parameters; -a set of decomposition functions for the coagulation of parameters, by which the level of financial security of an enterprise is identified.
To define functions, it is necessary to form sets of input and output parameters. These sets should cover a wide range of influencing parameters, as well as satisfy the conditions of completeness, efficiency and minimality.
The path to a single parameter of optimization often lies through generalization. A real process requires simultaneous consideration of several parameters that can be generalized and used as a function of the set of properties of the investigated object. Today, there are a large number of methods in which various analytic formulas are used to calculate the estimates of individual properties and complex estimates. In our opinion, it is advisable to pay attention to the desirability functions.
Today desirability functions are successfully used as optimization models in many branches of science, in particular in works [7] [8] [9] .
The idea of using the desirability function as an optimizing function is that the value of each of the estimated optimization parameters (prediction) Y i , which can be sufficiently large in the problem, is converted to the corresponding desirability d i , after which a generalized desirability function D is formed, which is the geometric mean desirability individual optimization parameters [7] .
The desirability scale is defined in the range from 0 to 1. In this case, the values of the factors most favorable for the normal functioning of the system are compared by values close to 1 (from 0.6 to 1). The same levels of the factor, which are considered unfavorable, are determined on the desirability scale values close to 0 (from 0 to 0.4). The specific means for implementing the desirability function can be quite diverse.
For the diagnosis of financial security, let's use the Harrington desirability function [7, 9] , which is a quantitative, unambiguous, unique and universal indicator of the quality of the investigated object, and if let's add qualities such as adequacy, efficiency, and statistical sensitivity, it becomes clear that it can be used as an optimization criterion:
where k -the number of indicators used for assessment; d i -a particular function defined in accordance with the Harrington scale; G i -group generalizing exponents of the i-th group in the non-virtual form.
To construct the generalized Harrington desirability function, it is necessary to convert the response values into a dimensionless desirability scale. The construction of a desirability scale that establishes the relationship between the response value and the corresponding value of the particular desirability function is basically subjective, reflecting the investigator's attitude. 
For qualitative assessment of all levels of economic parameters, let's define the linguistic variable "Indicator level", the set of values of which will be represented by the following subsets:
1. Financial danger ("FD") -an enterprise is characterized as having very low financial stability, it is on the verge of bankruptcy.
2. Unsustainable financial security ("U") -situation in which there is a violation of solvenvcy, but it remains possible to replicate the balance of payment instruments and payment obligations by attracting temporarily free sources of funds into the turnover of the enterprise.
3. Normal financial security ("N") -the enterprise is characterized by an average financial stability.
4. High financial security ("H") -the enterprise is characterized by high financial stability, has a high margin of competitiveness.
5. Absolute financial security ("A") -financial condition of the enterprise is stable, so rapridly developing, characterized by a sufficiently high level of solvency in comparison with other enterprises.
The Harrington scale is conditionally divided into five sections that correspond to the above variables of financial security and characterizes the dimensionless value of the considered indicators. The point with the coordinates (0.00; 0.37) is the critical point of inflection of desirability -it divides the values of the indicators into satisfactory and unsatisfactory ( Table 4) . Table 4 Grades of investment attractiveness depending on the values of the desirability function In practical implementation of the proposed methodology, it should be considered a simplification that the choice of financial coefficients is not always unambiguous.
Let's calculate the corresponding values of the desirability function (12) and determine the level of financial security in accordance with the scale of assessments of the machine building enterprises of the Zaporizhzhia region. The results are shown in Table 5 . Consequently, the level of financial security of machine building enterprises in the Zaporizhzhia region during 2012-2016 is characterized by a low level. 
Based on the obtained value of the generalized desirability function, it is possible to construct a regression equation, to obtain the predicted value of this indicator for the future period and to predict the level of financial security for the forthcoming period.
Discussion
The ability to diagnose a financial condition allows an enterprise to maintain its sustainable development. Further development deserves the formation of a system for diagnosing the financial condition of the enterprise as a practical part that must be implemented at each enterprise to systematize and improve the efficiency of the diagnostic process.
In the group of indicators (factors) that determine the state of financial and economic security, let's propose to include the indicators of the property state of the enterprise, since for enterprises the state of fixed assets becomes very important. One of the most problematic indicators for assessing the property status in Ukraine is the depreciation rate of fixed assets. That is why it is important for assessing the level of the financial component in the system of economic security of the enterprise. In addition, it is necessary to include in the methodology the coefficient of renewal of fixed assets, which characterizes the policy of managing the property state of the enterprise.
Conclusions
So, in the process of implementing the model: -a table with financial security input data is generated; -a calculation table is constructed with the ones defined in the modeling of financial secucrity for each research object; -calculation of standardized values of financial security indicators; -for the transition to the calculation of group generalizing indicators by additive convolultion, the calculation of the weight coefficients by the Fishburn rule is carried out;
-the integral indicator is calculated by using Harrington generalized desirability function, which allows the numerical quality of the object to match the verbal value of desirability.
